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The present invention relates to a laser irradiating device and a target device, and particularly to a 
laser irradiating device capable of performing remote control without using a radio remote 
controller. A plurality of reflective pattern members are prepared wherein combination reflective 
members respectively composed of reflective portions A for storing the direction of polarization 
and reflecting it, and polarizing-direction conversion reflective portions C for converting the 
direction of polarization and reflecting it are arranged. The combination reflective members of the 
individual reflective pattern members are respectively made different in arrangement from one 
another. Further, the reflective pattern member corresponding to a command to be transferred 
to the laser irradiating device reflects identification reflected light corresponding to the command 
onto the laser irradiating device, whereby the laser irradiating device can be remote-controlled. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: s 

The present invention relates to a laser irradiating 
device and a target device, and particularly to a laser 
irradiating device capable of performing remote control 
without using a radio remote controller, and a target 10 
device. 

Description of the Related Art: 

Ink-jetting using a visible light-laser irradiating 15 
device has heretofore been mainstream in place of the 
conventional ink-jetting using a ink pot upon interior 
working for buildings or the like. The vistole light-laser 
irradiating device has a laser-beam emitting means 
thereinside and is constructed so as to be able to scan 20 
a laser beam, using a rotatable drive unit. 

As shown in Fig. 13, a laser irradiating device com- 
prises a laser irradiating device body 10000 and a target 
plate 20000. Reflectors are formed on the left and right 
sides of the target plate 20000 and are constructed so 2s 
as to reflect a laser beam emitted from the laser irradi- 
ating device body 10000. 

The laser irradiating device body 10000 applies the 
laser beam to the target plate 20000 under the rotation 
of the laser beam to thereby perform ink-jetting on the 30 
locus of the visible-light laser. However, since the rotat- 
ing irradiation makes it hard to visually recognize the 
ink-jetting using the laser beam. Therefore, visibility has 
been improved by executing reciprocating scan at the 
position of interposition of the target plate 20000 35 
between the reflectors when the laser irradiating device 
body 10000 receives light reflected from the target plate 
20000. 

Fig. 14 shows a laser rotation irradiating device 
using a radio remote controller 30000 in place of the tar- 40 
get plate 20000. The laser rotation irradiating device 
can perform reciprocating scan at a required position by 
the radio remote controller 30000. The present laser 
rotation irradiating device can perform a variety of scan- 
nings as compared with the laser irradiating device 45 
body 10000 using the target plate 20000. The laser 
rotation irradiating device can select various operations 
such as Ta scan operation, a stop operation, a hold 
operation, etc. j by remote control. 

However, although the prior art using the above- so 
described target plate 20000 can perform the recipro- 
cating scan, it was necessary to use a control panel 
attached to the laser irradiating device body 10000 
upon execution of other operations. 

On the other hand, the prior art using the ratio 55 
remote controller 30000 has a problem in that although 
the prior art can perform a variety of operations as com- 
pared with the art using the target 20000, there is a pos- 
sibility that the prior art wiD incur radio interference. 
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thereby making it unable to simultaneously use a plural- 
ity of devices. 

Further, a problem arises that in order to place sev- 
eral hundred meters under radio remote control, the 
laser irradiating device body 10000 and the like are 
forced to consume power than required, thereby 
increasing the consumption of a battery and carrying 
the radio remote controllers 30000 with a plurality of 
workers will result in uneconomy. 

Moreover, a serious problem arises in that under 
the remote control using the radio remote controller 
30000, a procedure for performing reciprocating scan at 
a predetermined position becomes irksome and the 
radio remote controller 30000 that conforms to the law 
of an exporting country, must be prepared. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, 
there is provided a target device for reflecting a laser 
beam produced from a laser irradiating device, compris- 
ing: 

a plurality of reflective pattern members wherein 
combination reflective members respectively com- 
posed of reflective portions A for storing the direc- 
tion of polarization and reflecting it, and polarizing- 
d recti on conversion reflective portions C for con- 
verting the direction of polarization and reflecting it 
are arranged, 

the combination reflective members of the individ- 
ual reflective pattern members being respectively 
made different in arrangement from one another, 
the reflective pattern member corresponding to a 
command to be transferred to the laser irradiating 
device reflecting identification reflected light corre- 
sponding to the command onto the laser irradiating 
device. 

whereby the laser irradiating device can be 
remote-corrtrofled. 

The above and other objects, features and advan- 
tages of the present invention will become apparent 
from the following description and the appended claims, 
taken in conjunction with the accompanying drawings in 
which preferred embodiments of the present invention 
are shown by way of illustrative example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described with 
reference to the accompanying drawings wherein: 

Rg. 1 is a view for describing the structure of an 
embodiment of the present invention; 
Rg. 2 is view for describing the operation of the 
present embodiment; 

Rg. 3 is a perspective view for descrfoing the 
present embodiment; 
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Figs. 4(a) and 4(b) are views for explaining a first 
principle; 

Figs. 5(a) and 5(b) are views for explaining a sec- 
ond principle; 

Figs. 6(a) and 6(b) are views for explaining a third s 
principle; 

Figs. 7(a) and 7(b) are views for explaining a fourth 
principle; 

Figs. 8(a) and 8(b) are views for explaining a fifth 

principle; 10 

Fig. 9 is a view for describing the fifth principle; 

Fig. 1 0 is a view for describing a target; 

Fig. 11 is a view for describing the target shown in 

Fig. 10; 

Fig. 12 is a view for descrfoing the target shown in is 
Fig. 10; 

Fig. 13 is a view for explaining a prior art; and 
Fig. 14 is a view for explaining another prior art. 

DETAILED DESCRIPTION OF THE INVENTION 20 

Preferred embodiments of the present invention will 
hereinafter be descrbed in detail with reference to the 
accompanying drawings. 



[Principle] 
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The principle of the present invention will be 
described. 

A body 1000 (hereinafter called laser irradiating 30 
device body") of a laser irradiating device according to 
the present invention is remotely controlled as shown in 
Fig. 3. Namely, after the detection of a target 2000, a 
user provides a reflective pattern member correspond- 
ing to an r operation command j to be transferred to the 35 
laser irradiating device body 1000 from a plurality of pre- 
pared reflective pattern members and scans a reflective 
pattern corresponding to the r operation command j and 
reflects identification reflected light, whereby the laser 
irradiating device body 1 000 is remotely controlled. 40 

In the present invention, the laser irradiating device 
body 1000 is controlled according to a combination of 
reflective patterns. Although one has heretofore been 
proposed which captures reflected light and changes 
remote operation on the laser irradiating device body 45 
1000 side, one capable of intentionally realizing remote 
control from the target 2000 side has not yet proposed. 

When the laser irradiating device body 1000 is hor- 
izontally disposed and activated, a laser beam is 
applied to a horizontal plane or a reference plane while so 
being rotated. Further, when the target 2000 is shifted to 
an ink-feeding position and scanned with the laser 
beam, the laser irradiating device body 1000 receives 
light reflected from the target 2000 therein and performs 
reciprocating scanning at a position for holding the tar- 55 
get 2000. 

When one reflective pattern member on the target 
2000 is scanned during the rotation or reciprocating 
operation of the laser irradiating device body 1000, the 



laser irradiating device body 1000 selects an operation 
corresponding to the pattern of a laser beam reflected 
from the reflective pattern member and performs its 
operation. 

The resetting or release of its operation may be per- 
formed by taking off the target 2000. Alternatively, a 
release pattern may be prepared and used for its reset. 
Further, a basic reflective pattern member for causing 
the laser irradiating device body to perform reciprocat- 
ing scanning is formed on a target surface of the target 
2000. 

A reflective pattern member and identification 
reflected light will be described below. 

[First principle] 

A reflective pattern member 2100 formed on the 
surface or back of a target 2000 employed in the first 
principle is constructed such that a plurality of retrore- 
flective members 2110, 2110, ... are transversely 
arranged as shown in Fig. 4(a). 

Namely, the retroreflective members 2110 and 
irref lective members are alternately arranged in the hor- 
izontal direction to form the reflective pattern member 
2100. The retroreflective members 2110, 2110, ... cor- 
respond to reflective portions A and irreflective mem- 
bers interposed between the adjacent reflective 
portions A correspond to irreflective portions B. respec- 
tively. 

The laser irradiating device body 1000 scans the 
target 2000 so as to measure the number of a plurality 
of retroreflective members 21 10, 21 10, ... thereby mak- 
ing it possible to identify an roperation command j. 

Namely, now consider where a reflective pattern 
member 2100 in which the number of the retroreflective 
members 21 10, 2100, ... is four, is defined as for a rscan 
operation j, a reflective pattern member 2100 in which 
the number of the retroreflective members 21 10. 2100. 
... is six, is defined as for a rstop operation j, and a 
reflective pattern member 2100 in which the number of 
the retroreflective members 2110. 2110, ... is eight is 
defined as for a rhold operation]. When a user desires 
to instruct the laser irradiating device body 1000 to exe- 
cute the rstop operation j, the laser irradiating device 
body 1000 may allow the target 2000 to display out or 
manifest the reflective pattern member 2100 in which 
the number of the retroreflective members 21 10, 21 10, 
... is six. 

The laser irradiating device body 1000 can obtain 
such detected signals as shewn in Fig. 4(b) correspond- 
ing to the identification reflected light through a light- 
receiving element In the laser irradiating device body 
1000, an calculate processing means measures the 
number of signals corresponding to the number of the 
retroreflective members 21 10, 2110, ... formed over the 
reflective pattern member 2100, which are shown in Fig. 
4(b). When the calculate processing means recognizes 
through the identification reflected light that the number 
of the retroreflective members 21 10, 2110. ... is six, the 
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calculate processing means causes the laser irradiating 
device body 1000 to execute the rstop operation]. 

According to the first principle as described above, 
the particular r operation command j can be transferred 
to the laser irradiating device body 1000 if the reflective s 
pattern member 2100 corresponding to the command is 
prepared in plural form and the number of the retrore- 
flective members 2110, 2110, ... is changed for each 
reflective pattern member 2100. 

Incidentally, the number of the reflective pattern w 
members 2100 may be suitably set according to the 
number of commands. 

[Second principle] 

15 

A reflective pattern member 2100 formed on the 
surface or back of the target 2000 employed in the first 
principle is configured such that a plurality of retroreflec- 
tive members 21 10, 21 10, ... are arranged in the trans- 
verse direction and A/4 double refractive members 20 
2120, 2120, ... are provided at both ends of the individ- 
ual retroreflective members 21 10 as shown in Fig. 5(a). 

The retroreflective members 2110, 2110, ...corre- 
spond to reflective portions A and irref lective members 
interposed between the adjacent members A and A cor- 25 
respond to irref lective members B, respectively. Further, 
the A/4 double refractive members 2120, 2120, ... corre- 
spond to polarizing-direction conversion reflective por- 
tions C respectively. 

Each of the A/4 double refractive members 2120, 30 
2120, ... has the action of causing a phase difference of 
A/2 between an incident light bundle or flux and a polar- 
ized flux of reflected light If the laser irradiating device 
body 1000 utilizes this property, then it can identify light 
reflected by the retroreflective members 21 1 0, 21 1 0. . .. 35 
and light reflected by the A/4 double refractive members 
2120, 2120, .... 

As shown in Fig. 5(b) by way of example, the light 
reflected from each of the A/4 double refractive mem- 
bers 2120, 2120, ... is detected as a positive signal and 40 
the light reflected from each of the retroreflective mem- 
bers 21 10, 21 10, ... is detected as a negative signal. 

Thus, if the number of the negative signals which 
are interposed between the positive signals obtained 
from the A/4 double refractive members 2120, 2120, ... 45 
is measured, then the number of the retroreflective 
members 2110, 2110. ... can be recognized. 

Similarly to the first principle, the particular [opera- 
tion command j can be transferred to the laser irracfiat- 
ing device body 1000 if the reflective pattern member so 
2100 corresponding to the command is prepared in plu- 
ral form and the number of the retroreflective members 
21 10. 21 10, ... is changed every reflective pattern mem- 
bers 2100. 

Since other configurations and operations are simi- 55 
lar to those employed in the first principle, their descrip- 
tion will be omitted. 



074 A2 6 

[Third principle] 

A reflective pattern member 2100 formed on the 
surface or back of the target 2000 employed in the third 
principle is configured such that a plurality of retroreflec- 
tive members 21 10 are formed and A/4 double refractive 
members 2120. 2120, ... are disposed at both ends 
thereof as shown in Fig. 6(a). 

In the reflective pattern member 2100 interposed 
between the A/4 double refractive members 2120 and 
2120, a portion at which the retroreflective member 
2110 is formed, corresponds to a reflective portion A, 
and a portion at which the retroreflective member 2110 
is not formed, corresponds to an irreflective portion B, 
respectively. Further, the retroreflective member 2110 
and the A/4 double refractive member 2120 layered on 
the retroreflective member 2110 correspond to a polar- 
izing-direction conversion reflective portion C. 

In the second principle, the r operation command j 
has been identified according to the number of the ret- 
roreflective members 21 10, 21 10, .... In the third princi- 
ple, however, the roperation command j is identified 
based on the ratio between the transverse length QC,) of 
the portion (reflective portion A) with the retroreflective 
member 2110 formed thereon and the transverse length 
(X 2 ) of the portion (irreflective portion B) with no retrore- 
flective member 21 10 formed thereon. 

If the scan speed and detecting time or encoder 
output of the laser irracfiating device body 1000 are uti- 
lized, then the transverse length (X^ of each portion 
(reflective portion A) with the retroreflective member 
2110 formed thereon and the transverse length (X^ of 
each portion (irreflective portion B) with no retroreflec- 
tive member 2110 formed thereon can be easily com- 
puted owing to the reception of light reflected by the 
reflective portion A. 

This computation will now be described by a spe- 
cific example on the basis of Fig. 6(b). 

Now consider where R = X 1 /X 2 . 

A condition for R ^ 0.75 is defined as a rstop 
modej. A condition for R * 1.5 is defined as a rhold 
modej. A condition for 0.75 < R < 1.5 is defined as a 
[track modej. 

Three types of reflective pattern members 2100 
that meet such R conditions, are prepared. If. for exam- 
ple, a reflective pattern member 2100 that satisfies the 
condition for R ^ 0.75, is provided, then the calculate 
processing means of the laser irradiating device body 
1000 determines a length X 1 of a portion having a retro- 
reflective member 21 10 formed thereon and a length X 2 
of a portion having no retroreflective member 2110 
within an interval interposed between the A/4 double 
refractive members 2120 and 2120 to compute R. As a 
result the calculate processing means can identify the 
rstop modej corresponding to the condition for R £ 0.75. 

Since other configurations and operation are similar 
to those employed in the first and second principles, 
their description will be omitted. 
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[Fourth principle] 

A reflective pattern member 2100 formed on the 
surface or back of a target 2000 employed in the fourth 
principle is configured such that a plurality of retror elec- 
tive members 2t 10. 21 10, ... are arranged in the trans- 
verse direction and A/4 double refractive members 
2120, 2120, ... are provided at both ends of the individ- 
ual retroreflective members 21 10 as shown in Fig. 7(a). 

Each of the retroreflective members 21 10, 21 10, ... 
corresponds to a reflective portion A, an irreflectrve 
member interposed between the adjacent reflective por- 
tions A corresponds to an irreflectrve portion B, and 
each of A/4 double refractive members 2120, 2120,.... 
corresponds to a polari zing-direction conversion reflec- 
tive portion C. 

In the second principle, the r operation command j 
has been identified by recognizing rthe number of the 
retroreflective members 2110, 2110, ... interposed 
between the A/4 double refractive members 2120 and 
21 20 j. According to the fourth principle, however, the 
(operation command j is identified by recognizing ra 
pattern of an array composed of the retroreflective 
members 21 10, 2110. ...j. 

Namely, the fourth principle causes the laser irradi- 
ating device body 1000 to execute a desired operation 
when the transverse width and interval of each retrore- 
flective member 2110 are suitably changed, and the 
array pattern is caused to correspond to the r operation 
command j to thereby identify a specific pattern. 

When, for example, a pattern shown in Fig. 7(a) is 
defined as a fstop modej, the laser irradiating device 
body 1000 receives identification reflected light corre- 
sponding to the pattern. When a detected signal shown 
in Fig. 7(b) is obtained, the calculate processing means 
recognizes the rstop modej so as to deactivate the 
laser irradiating device body 1000. 

Further, the calculate processing means of the 
laser irradiating device body 1 000 is provided with a pat- 
tern recognizing means for receiving reflected light cor- 
responding to the pattern of the array formed of the 
retroreflective members 21 10 and determining whether 
the array pattern coincides with a predetermined identi- 
fication pattern. 

Since other configurations and operations are simi- 
lar to those employed in the first through third principles, 
their description will be omitted. 

[Fifth principle] 

A reflective pattern member 2100 formed on the 
surface or back of a target 2000 employed in the fifth 
principle is configured such that a plurality of combina- 
tion reflective members 2150, 2150, ... composed of 
combinations of retroreflective members 21 10 and A/4 
double refractive members 2120 are arranged in the 
transverse direction as shown in Fig. 9. 

Each of the combination reflective members 2150 
employed in the present embodiment is configured so 



that the A/4 double refractive member 2120 is bonded 
onto a portion of the surface on the retroreflective mem- 
ber 21 10. Accordingly, incident light is directly reflected 
by the retroreflective member 2110 in a region or por- 

5 tion, in which the retroreflective member 21 10 is bared, 
within each combination reflective member 2150. Light 
incident on a region or portion covered by the A/4 dou- 
ble refractive member 2120 is transmitted through the 
A/4 double refractive member 2120 and reflected by the 

io retroreflective member 2110. Thereafter, the reflected 
light penetrates the A/4 double refractive member 2120 
again so as to radiate out into the outside. 

Since the fifth principle uses the combination reflec- 
tive members 2150, 2150, ... each composed of the ret- 

75 roref lective member 21 1 0 and the A/4 double refractive 
member 2120, high-accuracy detection can be per- 
formed. 

The combination reflective member 2150 will now 
be descrbed with reference to Fig. 8(a). 

20 The combination reflective member 2150 is con- 
structed by providing retroreflective members 21 10 on a 
substrate 2130 and bonding A/4 double refractive mem- 
bers 2120 to portions of the surfaces on the retroreflec- 
tive members 21 10. 

25 Although the combination reflective member 2150 
employed in the present embodiment is configured by 
superimposing the retroreflective members 2110 and 
the A/4 double refractive members 2120 on the sub- 
strate 2130, the A/4 double refractive members 2120 

30 may be bonded directly to the retroreflective members 
21 1 0 exclusive of the substrate 2130. 

Further, the combination reflective member 2150 
may be also configured by singly providing a double 
refractive member composed of the retroreflective 

35 member 2110 and the A/4 double refractive member 
2120 superimposed thereon so as to fully cover the sur- 
face of the retroreflective member 2110 and making a 
combination of the double refractive member and the 
retroreflective member 2110 prepared in isolation. 

40 When polarized light falls on the combination reflec- 
tive meter 2150, the direction of the polarized light var- 
ies between a region or portion in which the 
retroreflective member 21 1 0 is bare and a region or por- 
tion in which the A/4 double refractive member 2120 is 

45 covered. Namely, when circularly polarized light is 
incoming, then the direction of rotation will work in 
reverse. On the other hand, when linearly polarized light 
is incoming, then a difference in 90 degrees appears at 
both portions. 

so When the laser irradiating device body 1000 
receives light reflected by the A/4 double refractive 
member 2120. it can output a positive signal therefrom. 
On the other hand, when the laser irradiating device 
body 1000 receives light reflected by the retroreflective 

55 member 21 1 0, it can output a negative signal therefrom. 
Fig. 8(b) shows the state of reception of reflected 
light. A sharp rise or fall can be detected at the bound- 
ary between the portion in which the retroreflective 
member 2110 of the combination reflective member 
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2150 is bare and the portion in which the A/4 double 
refractive member 2120 thereof is covered. Unsharp 
and fuzzy detection is made at positions other than the 
portion in which the retroreflective member 2110 is 
exposed and the portion in which the A/4 double refrac- 
tive member 2120 is covered. 

In the fifth principle, the roperation commandj is 
identified according to the position of each combination 
reflective member 2151 for identification, which is dis- 
posed within an interval interposed between the combi- 
nation reflective members 2150 and 2150 disposed at 
both ends of the reflective pattern member 2100. 

The fifth principle is similar to the third principle and 
features that the roperation commandj has been identi- 
fied according to the ratio between the transverse length 
(Xj) of a portion (reflective portion A) at which the retro- 
reflective member 2110 is formed and the transverse 
length (X2) of a portion (irref lective portion B) at which 
no retroreflective member 2110 is formed. In the fifth 
principle, however, the roperation commandj is identi- 
fied according to the length ratio of a distance (Xj) 
between the combination reflective member 2150 on 
the left end side and the combination reflective member 

2151 for identification to a distance (X2) from the combi- 
nation reflective member 2151 for identification to the 
combination reflective member 2150 on the right end 
side. 

Fig. 10 shows the target 3000 employed in the fifth 
principle. A slidable device capable of sliding the reflec- 
tive pattern member 2100 corresponding to the ropera- 
tion j for giving instructions to the laser irradiating device 
body 1000 in the vertical direction is provided so that the 
reflective pattern member 2100 is made bare through a 
window 2800. The reflective pattern member 2100 cor- 
responding to a desired roperation commandj can be 
manifested or bared by displacing a handle 2900 in the 
upward and downward directions. 

Fig. 1 1 illustrates the target 3000 employed in the 
fifth principle in the same manner as described above. A 
rotatable mechanism is provided to make bare a reflec- 
tive pattern member 2100 corresponding to an ropera- 
tion j for giving instructions to the laser irradiating device 
body 1000 through a window 2800. The reflective pat- 
tern member 2100 corresponding to a desired ropera- 
tion commandj can be peeped out through the window 
2800 by rotating a control or knob 2950. 

Since other configurations and operations are simi- 
lar to those employed in the first through fourth princi- 
ples, their description will be omitted. 

[Embodiment] 

A preferred embodiment of the present invention 
will be described with reference to the accompanying 
drawings. 

An optica) configuration and an electrical configura- 
tion of a rotatable irradiating device body 1 will be 
described. Incidentally, the rotatable irradiating device 
body 1 corresponds to a laser irradiating device body 



1000. 

As shown in Fig. 1, the rotatable irradiating device 
body 1 comprises a light-emitting unit 115. a rotatable 
unit 116, a reflected light detecting unit 117, a control 
5 unit (CPU) 1 18, a light-emitting device drive unit 1 19, a 
motor drive unit 120 and a display 1 21 . 

The control unit (CPU) 1 18 corresponds to an cal- 
culate processing means. 

The light-emitting unit 1 15 will now be described. 
10 A collimator lens 126, a first A/4 double refractive 
member 127 and a perforated mirror 128 are succes- 
sively disposed on an optical axis of a laser diode 125 
for emitting a linearly polarized flux of irradiation light as 
seen from the laser cGode 125 sida The linearly polar- 
15 ized flux of irradiation light emitted from the laser diode 
125 is made parallel light by the collimator lens 126, 
which is converted into circularly polarized light by the 
first A/4 double refractive member 127. A circularly 
polarized flux of irradiation light passes through the per- 
20 forated mirror 128 so as to be emitted to the rotatable 
unit 116. 

The rotatable unit 116 deflects the optical axis of 
the polarized flux of irradiation light incident from the 
light-emitting unit 115 by 90 degrees and performs 

25 emission scanning in this condition. A pentaprism 114 
for deflecting the optical axis of the polarized flux of irra- 
diation light incident from the light-emitting unit 115 by 
90 degrees is provided on a rotatable support 1 3 rotated 
about the optical axis of the polarized flux of irradiation 

30 light A state of rotation of the rotatable support 13 is 
detected by an encoder 129 and the signal detected by 
the encoder 129 is inputted to the control unit 118. 

A polarized flux of reflected light from a target 2000 
falls on the rotatable unit 116. The polarized flux of 

55 reflected light incident on the pentaprism 114 is 
deflected toward the perforated mirror 1 28, which allows 
the polarized flux of reflected light to fall on the reflected 
light detecting unit 117. 

The reflected light detecting unit 117 will next be 

40 described. 

A condenser lens 130, a second A/4 double refrac- 
tive member 131 , a pinhole 132, a polarizing beam split- 
ter 133, and a first photoelectric converter 134 are 
successively disposed on a reflecting optical axis of the 

45 perforated mirror 128 as seen from the perforated mirror 
128 side. Further, a second photoelectric converter 135 
is disposed on a reflecting optical axis of the polarizing 
beam splitter 1 33. Outputs produced from the first pho- 
toelectric converter 134 and the second photoelectric 

so converter 1 35 are inputted to a reflected light detecting 
circuit 136. 

The polarizing beam splitter 133 divides the polar- 
ized flux of reflected light incident on the reflected light 
detecting unit 1 1 7 and allows the divided light to fall on 
55 the first photoelectric converter 134 and the second 
photoelectric converter 135. However, the second A/4 
double refractive member 131 and the polarizing beam 
splitter 133 are disposed in such a manner that a light 
flux, which coincides in polarizing direction with a polar- 



6 



11 



EP0797074A2 



12 



ized flux of reflected light returned to the body after the 
polarized flux of reflected light emitted from the light- 
emitting unit 115 has been transmitted through the A/4 
double refractive member twice, falls on the first photo- 
electric converter 134 and a polarized flux of reflected 5 
light returned to the body in the same polarizing direc- 
tion as the polarized flux of reflected light emitted from 
the light-emitting unit 115, falls on the second photoe- 
lectric converter 135. 

A combination reflective member 2150 formed on 10 
the target 2000 will next be described. 

The combination reflective member 2150 is con- 
structed such that retroreflective members 2110 are 
provided on a substrate 2130 and A/4 double refractive 
members 2120 are bonded to portions of the surfaces 15 
of the retroreflective members 2110 respectively. 

Although the combination reflective member 2150 
employed in the present embodiment is configured by 
superimposing the retroreflective members 2110 and 
the A/4 double refractive members 2120 on the sub- 20 
strate 2130, the A/4 double refractive members 2120 
may be bonded directly to the retroreflective members 
2110 exclusive of the substrate 2130. 

Further, the combination reflective member 2150 
may be configured by singly providing a double refrac- 25 
tive member composed of the retroreflective member 
2110 and the A/4 double refractive member 2 120 super- 
Imposed thereon so as to fully cover the surface of the 
retroreflective member 21 10 and making a combination 
of the double refractive member and the retroreflective 30 
member 21 10 prepared in isolation. 

When polarized light falls on the combination reflec- 
tive member 2150, the direction of the polarized light 
varies between a region or portion at which the retrore- 
flective member 21 10 is bare and a region or portion at 35 
which the A/4 double refractive member 2120 is cov- 
ered. Namely, if circularly polarized light is incoming, 
then the direction of rotation will work in reverse. K line- 
arty polarized light is incoming, then a difference in 90 
degrees appears at both portions. 40 

As shown in Fig. 12, a combination reflective mem- 
ber 2150 formed on a target 2000 is configured by 
stacking a retroreflective member 2110 on a substrate 
2130 and bonding a A/4 double refractive member 2120 
to the left half of the retroreflective member 21 10 in the 45 
drawing. The combination reflective member 2150 com- 
prises a reflective portion A at which the retroreflective 
member 21 10 is partly made bare and which stores the 
polarizing direction of an incident fight flux and reflects 
it, and a polarizing-direction conversion reflective por- 50 
tion C at which the retroreflective member 21 10 is cov- 
ered with the A/4 double refractive member 2120 and 
which is used to perform polarizing-direction conversion 
on the incident light flux and reflect it. 

The width of the reflective portion A and that of the 55 
polarizing-direction conversion reflective portion C are 
kept constant. The reflective portion A is made of a 
member in which the retroreflective member 2110 is 
bare and a plurality of small corner cubes or a spherical 



reflector or the like is provided. 

Further, the polarizing-direction conversion reflec- 
tive portion C is formed by stacking the A/4 double 
refractive member 2120 on the retroreflective member 
21 1 0 and has the action of causing the polarized flux of 
reflected light to produce a phase difference of A/2 with 
respect to the incident light flux. Thus, the reflected flux 
of light passes through the A/4 double refractive mem- 
ber 2120 twice with respect to the incident light flux. 
When the circularly polarized light enters, the reflected 
light becomes reversely-rotated circularly polarized 
light. On the other hand, when the linearly polarized 
fight enters, the reflected light has a plane of polariza- 
tion normal to the incident light. 

A method of detecting the target 2000 will next be 
described. 

A polarized flux of reflected light emitted from the 
laser diode 125 driven by the light-emitting device drive 
unit 1 19 is modulated based on a clock signal outputted 
from an oscillator 1 42. The linearly polarized flux of irra- 
diation light emitted from the laser diode 125 is brought 
to a parallel light flux by the collimator lens 126. Further, 
the light flux passes through the A/4 double refractive 
member 127 and is deflected 90 degrees by the pent- 
aprism 1 14, after which it is emitted from the rotatable 
irracfiating device body 1 . 

The pentaprism 1 14 is turned under the rotation of 
a drive gear 16 and a driven gear 17 by a scan motor 
15. The pentaprism 114 is first rotated all around. 
Accordngly, the polarized flux of irradiation light emitted 
from the pentaprism 1 14 performs all-around scan. 

As described above, the target 2000 comprises the 
reflective portion A and the polarizing direction conver- 
sion reflective portion C. The polarized flux of light 
reflected from the reflective portion A is circularly polar- 
ized light whose polarized state of incident polarized 
flux of irradiation light has been stored, whereas the 
polarized flux of reflected light reflected from the polar- 
izing-direction conversion reflective portion C is circu- 
larly polarized light A/2 out of phase with the polarized 
state of the incident polarized flux of irradiation light. 

The polarized flux of light reflected by the target 
2000 is deflected 90 degrees by the pentaprism 114, 
followed by falling on the perforated mirror 128. The per- 
forated mirror 128 reflects the reflected flux of light on 
the condenser lens 130. The condenser lens 130 
causes the reflected flux of light to enter into the second 
A/4 double refractive member 131 as focused light The 
polarized flux of reflected light returned as the circularly 
polarized light is converted into linearly polarized light 
by the second A/4 double refractive member 131, fol- 
lowed by entering into the pinhole 132. Since the corre- 
sponding polarized fkix of reflected light is A/2 out of 
phase with the polarized flux of fight reflected by the 
reflective portion A as described above, the two polar- 
ized fluxes of reflected light each converted into the lin- 
early polarized light by the second A/4 double refractive 
member 131 are different in plane of polarization by 90 
degrees from each other. 
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The pinhole 132 has the function of avoiding the 
launching of an unwanted flux of reflected light whose 
optical axis is shifted from the polarized flux of irradia- 
tion light emitted from the body, i.e., a light flux reflected 
from an unnecessary or undesired reflector other than 5 
the target 2000 into the first photoelectric converters 
134 and 135. The polarized flux of reflected light trans- 
mitted through the pinhole 132 is launched into the 
polarizing beam splitter 133. 

The polarizing beam splitter 1 33 has the function of w 
dividing the light flux into intersecting polarized compo- 
nents. The first photoelectric converters 1 34 and 135 for 
respectively transmitting a polarized flux of reflected 
light (which is different in polarizing direction by 180 
degrees from the polarized flux of irradiation light emit- is 
ted from the laser diode 1 25) similar to the polarized flux 
of irradiation light emitted therefrom and reflecting a 
polarized flux of reflected light different in polarizing 
direction by 90 degrees from the polarized flux of 
reflected light emitted from the laser diode 125 receive 20 
the divided polarized fluxes of reflected light respec- 
tively. 

The states of light reception by the first and second 
photoelectric converters 134 and 135 will be described 
below. Namely, when the polarized flux of light reflected 25 
by the polarizing-direction conversion reflective portion 
of the target 2000 falls on the reflected light detecting 
unit 1 1 7, the quantity of light launched into the first pho- 
toelectric converter 134 becomes greater than the 
quantity of light launched into the second photoelectric 30 
converter 135 from the relationship between the second 
A/4 double refractive member 131 and the polarizing 
beam splitter 133. On the other hand, when the polar- 
ized flux of light reflected by the reflector or the unde- 
sired reflector of the target 2000 falls on the reflected 35 
light detecting unit 117, the quantity of light launched 
into the second photoelectric converter 135 becomes 
greater than the quantity of light launched into the first 
photoelectric converter 134. 

Thus, whether the incident polarized flux of 40 
reflected light has been reflected from the reflective por- 
tion A of the target 2000 or from the polariang-direction 
conversion reflective portion C, can be identified by 
making the difference between the polarized bundles of 
reflected light launched into the first photoelectric con- 45 
verters 134 and 135. 

As the target 2000 having the above-described 
construction is illustrated, two signals whose positive 
and negative reversals take place, which have been 
divided definitely by the irref lective portion, are obtained so 
as signals outputted from a differentia] amplifier 141 at 
the time that a laser beam is scanned. Detecting the sig- 
nals at the time of the positive and negative reversals 
allows the removal of the fuzziness of a rise in signal. 
Further, since the difference in time between the two ss 
positive and negative reversal signals is peculiar to the 
target 2000. it is possible to accurately recognize the 
target 2000 by detection of the time difference t3- Even 
if light reflected from laminated glass or the like exists, 



no malfunction occurs. 

The operation of the present embodiment will next 
be described with reference to Fig. 2. 

The operation thereof will be described by an 
example to which the above-described fifth principle is 
applied. 

In the present embodiment, as shown in Fig. 9, an 
roperation command] is identified based on the length 
ratio of a distance (Xj ) between a combination reflective 
member 2150 on the left end side and a combination 
reflective member 2151 for identification to a distance 
(X2) from the combination reflective member 2151 for 
identification to the combination reflective member 21 50 
on the right end side- 
New consider where R = X A fX 2 . 
A condition for R ^ 0.75 is defined as a rstop 
modej. A condition for R ^ 1.5 is defined as a [hold 
modej. A condition for 0.75 < R < 1.5 is defined as a 
rtrack modej. 

In step 1 (hereinafter abbreviated as "S1 the laser 
irradiating device body 1000 first scans the target 2000 
to detect it Next, a user selects a reflective pattern 
member 2100 corresponding to the roperation com- 
mand j for the laser irradiating device body 1000 in S2. 
Namely, the handle 2900 is shifted in the upward and 
downward directions or the knob 2950 is rotated to 
make the reflective pattern member 2100 bare through 
the window 2800 of the target 2000 shown in Fig. 10 or 
11, whereby the reflective pattern member 2100 corre- 
sponding to the roperation command j is displayed out 
or bared. 

Next, in S3, the calculate processing means com- 
putes the distance (Xj) from the combination reflective 
member 2150 on the left end side to the combination 
reflective member 21 51 for identification, using the scan 
time and detecting time of the laser irradiating device 
body 1000. 

In S4, the calculate processing means calculates 
the distance (X2) from the combination reflective mem- 
ber 2151 for identification to the combination reflective 
member 2150 on the right end side. 

Further, the calculate processing means computes 
R=X 1 /X 2 inS5. 

Next, the arithmetic processing means determines 
in S6 whether R £ 0.75. If R £ 0.75. then, the calculate 
processing means proceeds to S7, where the condition 
for R £ 0.75 is determined as a rstop modej. Thus, the 
arithmetic processing means stops the laser irradiating 
device body 1000. 

ff the answer is found to be NO in S6, then the cal- 
culate processing means proceeds to S8, where a deci- 
sion as to whether R * 1.5 is made. If it is determined in 
S8 that R £ 1.5, then the arithmetic processing means 
proceeds to S9, where the arithmetic processing means 
sets the laser irradiating device body 1000 to a rhold 
modej. 

If the answer is found to be NO in S8, then the arith- 
metic processing means proceeds to S10, where the 
arithmetic processing means sets the laser irradiating 
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device body 1000 as a rtrack modej. 

The present invention constructed as described 
above is a target device for reflecting a laser beam pro- 
duced from a laser irradiating device. A reflective pat- 
tern member in which a reflective portion A and an s 
irref lective portion B are arranged, is prepared in plural 
form. The reflective portions A and the irref lective por- 
tions B of the individual reflective pattern members are 
respectively made different in arrangement from each 
other. A reflective pattern member corresponding to a 10 
command to be transferred to the laser irradiating 
device is configured so as to reflect identification 
reflected light corresponding to the command on the 
laser irradiating device. Therefore, an advantageous 
effect can be brought about in that the laser irradiating is 
device can be remote-controlled without using a racfio 
remote controller and can provide economy. 

Further, according to the present invention, a reflec- 
tive pattern member in which a reflective portion A for 
storing the direction of polarization and reflecting it, an 20 
irref lective portion B and a polarizing-direction conver- 
sion reflective portion C for converting the direction of 
polarization and reflecting it are arranged, is prepared in 
plural form. The reflective portions A and the irref lective 
portions B of the individual reflective pattern members 25 
are respectively made different in arrangement from 
one another. Further, a reflective pattern member corre- 
sponding to a command to be transferred to the laser 
irradiating device reflects identification reflected light 
corresponding to the command on the laser irradiating 30 
device. Therefore, an excellent effect can be brought 
about in that the command can be reliably identified and 
less malfunction is provided. 

While the present invention has been described 
with reference to the illustrative embodiment this 35 
description is not intended to be construed in a limiting 
sense. Various modifications of the illustrative embodi- 
ment will be apparent to those skilled in the art on refer- 
ence to this description. It is therefore contemplated that 
the appended claims will cover any such modifications 40 
or embodiment as fall within the true scope of the inven- 
tion. 

Claims 

45 

1 . A target device for reflecting a laser beam produced 
from a laser irradiating device, comprising: 

a plurality of reflective pattern members 

wherein reflective portions A and irreflective so 

portions B are arranged, 

said reflective portions A of said each reflective 

pattern member being different in arrangement 

from said irreflective portions B thereof, 

said reflective pattern member corresponding ss 

to a command to be transferred to said laser 

irradiating device reflecting identification 

reflected light corresponding to the command 

on said laser irradiating device. 



2. A target device for reflecting a laser beam produced 
from a laser irradiating device, comprising: 

a plurality of reflective pattern members 
wherein reflective portions A for storing the 
direction of polarization and reflecting it, 
irreflective portions B and polarizing-direction 
conversion reflective portions C for converting 
the direction of polarization and reflecting it are 
arranged, 

said reflective portions A of said individual 
reflective pattern members being different in 
arrangement from said irreflective members B 
thereof, 

said reflective pattern member corresponding 
to a command to be transferred to said laser 
irradiating device reflecting identification 
reflected light corresponding to the command 
onto said laser irradiating device. 

3. A target device as claimed in claims 1 and 2, 
wherein said plurality of reflective pattern members 
have the reflective portions A different in number, 
respectively. 

4. A target device as claimed in claims 1 and 2, 
wherein said plurality of reflective pattern members 
have the reflective portions A different in position, 
respectively. 

5. A target device as claimed in claims 1 and 2, 
wherein said plurality of reflective pattern members 
are respectively different from one another in pat- 
terns of arrays formed by the reflective portions A. 

6. A target device for reflecting a laser beam produced 
from a laser irradiating device, comprising: 

a plurality of reflective pattern members 
wherein combination reflective members 
respectively composed of reflective portions A 
for storing the direction of polarization and 
reflecting it, and polarizing-direction conversion 
reflective portions C for converting the direction 
of polarization and reflecting it are arranged, 
said combination reflective members of said 
individual reflective pattern members being 
respectively different in arrangement from one 
another, 

said reflective pattern member corresponding 
to a command to be transferred to said laser 
irradiating device reflecting identification 
reflected light corresponding to the command 
onto said laser irraolating device. 

7. A target device as claimed in claim 6, wherein said 
plurality of reflective pattern members have the 
combination reflective members different in posi- 
tion, respectively. 
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8. A laser irradiating device comprising: 

means for irradiating a target device with a 
laser beam bundle; 

means for detecting a light bundle reflected s 
from said target device; and 
calculate processing means for causing said 
laser irradiating device to execute a predeter- 
mined operation, based on a signal detected by 
said detecting means, 10 
said detecting means receiving light reflected 
from reflective portions A on each of reflective 
pattern members provided on said target 
device, 

said calculate processing means recognizing 75 
an array of the reflective portions A on said 
each reflective pattern member and irref lective 
portions B and thereby identifying a command 
to be transferred to said laser irradiating 
device. 20 

9. A laser irradiating device as claimed in claim 8, 
wherein said detecting means receives reflected 
light corresponding to a pattern of the array formed 

by the reflective portions A of the individual reflec- 25 
tive pattern members provided on said target 
device, and said calculate processing means deter- 
mines whether said pattern of array coincides with 
a predetermined identification pattern. 

30 

10. A laser irradiating device comprising: 



means for detecting a light bundle reflected 
from said target device; and 
calculate processing means for causing said 
laser irradiating device to execute a predeter- 
mined operation, based on a signal detected by 
said detecting means, 

said detecting means detecting light reflected 
from a combination reflective member com- 
posed of both a reflective portion A for storing 
the direction of polarization and reflecting it and 
a polarizing -direction conversion reflective por- 
tion C for converting the direction of polariza- 
tion and reflecting it, said both portions being 
included in a reflective pattern member pro- 
vided on said target device, 
said calculate processing means recognizing 
the position of the combination reflective mem- 
ber for identification and thereby identifying a 
command to be transferred to said laser irradi- 
ating device. 



means for irradiating a target device with a 
laser beam bundle; 

means for detecting a light bundle reflected 35 
from said target device; and 
calculate processing means for causing said 
laser irradiating device to execute a predeter- 
mined operation, based on a signal detected by 
said detecting means, 40 
said detecting means detecting light reflected 
from each of reflective portions A for storing the 
direction of polarization and reflecting it and 
each of polarizing-direction conversion reflec- 
tive portions C for converting the direction of 45 
polarization and reflecting rt, said both portions 
being included in a reflective pattern member 
provided on said target device, 
said calculate processing means recognizing 
the reflective portion A and the polarizing- so 
direction conversion reflective portion C of the 
reflective pattern member and thereby identify- 
ing a command to be transferred to said laser 
irradiating device. 

55 

11. A laser irradiating device comprising: 

means for irradiating a target device with a 
laser beam bundle; 
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